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?????Geweke (1982)? Hosoya (1991)????????????????????????????
Geweke (1982)? Hosoya (1991)?????????????????????????????????
?? 2???????????????
2.1 ??
X(t)? Y (t)???????????????????? Z(t) = [X(t) Y (t)]0 ???????? Z(t)?
??????????????????????????
f(¸) =
264f11(¸) f12(¸)
f21(¸) f22(¸)
375 ; ¡¼ < ¸ · ¼ (1)
????????? f(¸)?????
Z ¼
¡¼
log det(f(¸))d¸ > ¡1: (2)
????????????????? f(¸)?????????
f(¸) =
1
2¼
¤(e¡i¸)¤(e¡i¸)¤ (3)
2
???????????????????? ¤????????????? Z(t)????????????
? Z(t)? fX(s)gt¡1¡1 ? fY (s)gt¡1¡1 ??????????????????
§ =
264 ¾21 ½¾1¾2
½¾1¾2 ¾
2
2
375 (4)
??????? ¤(0)¤(0)¤ = §????
Y (t)? fX(s)gt¡1?fY (s)gt¡1¡1?????????? Y0;¡1(t)???????? Y0;¡1(t)??? t???
?X(t)????????????????Y (t)???????????????????? Y0;¡1(t)???
???????????. ???X(t)? Y0;¡1(t)????????????????????????
~f(¸) =
264 ~f11(¸) ~f12(¸)
~f21(¸) ~f22(¸)
375 ; ¡¼ < ¸ · ¼: (5)
??? ~f11(¸) = f11(¸)?~f21 = [ ¡(½¾1¾2)=¾21 1 ]¤(0)¤(e¡i¸)f:1(¸)?~f22 = (¾22¡½2¾22)=(2¼)???? f:1(¸)
? f(¸)????????? f:1(¸) = [f11(¸) f21(¸)]0 ???????? Hosoya (1991)?????????
?????
MY!X = log
¡
¾2¡1;¢=~¾
2
1
¢
(6)
???????¾2¡1;¢?X(t)?fX(s)gt¡1¡1????????????????~¾21?fX(s)gt¡1¡1?fY0;¡1(s)gt¡1¡1
????????????????(6)???Y (t)???????????? Y0;¡1(t)?, ?????????
???????????????????????Y (t)??X(t)???????????????Y0;¡1(t)
???X(t)?? Granger??????????? Y (t)?? X(t)??????????????????
???????????????????????????????????????????????
det(§) = (1=2¼) expf(1=2¼) R ¼¡¼ log det(f(¸))d¸g??
¾2¡1;¢ =
1
2¼
exp
½
1
2¼
Z ¼
¡¼
log(f11(¸))d¸
¾
;
~¾21 =
1
2¼
exp
(
1
2¼
Z ¼
¡¼
log
Ã
f11 ¡ 2¼ k
~f12(¸) k
~f22(¸)
!
d¸
)
???????????????????????? (??? Hosoya (1991) Lemma 2.4??)??????
3
??????????????????
MY!X(¸) = log
µ
f11(¸)
f11 ¡ 2¼ k ~f12(¸) k = ~f22(¸)
¶
; ¡¼ < ¸ · ¼ (7)
??????????
MY!X =
1
2¼
Z ¸
¡¸
MY!X(¸)d¸
??????f11 ¡ 2¼ k ~f12(¸) k = ~f22(¸) ? X(t) ? fY (t)g1¡1 ????????????????????
???????????????????????????? f(¢)??????????????? ¤(¢)?
??? ~f(¢)????????????????????????. ???Geweke (1982)????????
????
FY!X = log
¡
¾2¡1;¢=¾
2
1
¢
(8)
????¾21 ? X(t)? fX(s)gt¡1¡1 ? fY (s)gt¡1¡1 ????????????????(4)???? ¾21 ???
?????????????????????????????????????????????????
????????????????????????????? fY!X(¸)??????Geweke (1982)??
????? Granger????????????????????? VAR?????????????VAR
????????????????????????????????????? Geweke (1982)????
????
FY!X >
1
2¼
Z ¼
¡¼
fY!X(¸)d¸ (9)
??????????????? Hosoya (1991)???????????????????????????
??????????????????????????????????????(9)?????????
?????Hosoya (1991) ???Geweke (1982)???????????????????????????
?????????????????????????, Hosoya (1991)????????????????
Hosoya (1991)?????????????????????????????????????? f(¸)
???????????????? § = ( §ij ); (i; j = 1; 2) ????????? X(t)? Y (t)?????
???
MY!X = log
³
det(§¡1;¢)=det(~§11)
´
(10)
4
????????????? §¡1;¢?X(t)? fX(s)gt¡1¡1????????????????~§11?X(t)?
fX(s)gt¡1¡1 ? fY0;¡1(s)gt¡1¡1 ?????????????????????????????????
MY!X(¸) = log
µ
f11(¸)
f11 ¡ 2¼ ~f12(¸) ~f22(¸)¡1 ~f21(¸)
¶
; ¡¼ < ¸ · ¼ (11)
?????????????? ~f11(¸) = f11(¸)? ~f21 = [ ¡§21§¡111 I ]¤(0)¤(e¡i¸)f:1(¸)?f22 = (§22 ¡
§21§¡111 §12)=(2¼)?f:1(¸) = [ f11(¸) f21(¸) ]0 ?????? Hosoya (1991)??????????????
??????????????????
2.2 ???????????????
Hosoya (1991)????????????????????????????????????????
????????????????????????????????????????????
Z(t) = [X(t) Y (t)]0 ???????????????
A(L)Z(t) = B(L)²(t); ²(t) » N(0;§) (12)
L????????????????? A(L)? B(L)????? A(L) = I ¡ A1L ¡ A2L2 ¡ ¢ ¢ ¢ ¡ ApLp?
B(L) = I +B1L+B2L2 + ¢ ¢ ¢+BqLq ????
?? Z(t)????????????
Z(t) = A(L)¡1B(L)²(t) = A(L)¡1B(L)§1=2u(t); u(t) » N(0; I) (13)
???????????MA??????????????????A(L)¡1B(L)§1=2?????????
??¤(¢) = A(¢)¡1B(¢)§1=2 ???????Geweke (1982)??????????
E(L) = A(L)¡1B(L)§1=2 =
264E11(L) E12(L)
E21(L) E22(L)
375
????
fY!X(¸) = log
µ
det(f11(¸))
(1=2¼)det(E11(e¡i¸)E11(e¡i¸)¤)
¶
5
?????????Geweke (1982)???det(A(L)¡1B(L)) = 0???????????????????
????????????X(t)? (13)????????MA???????MA???????????
??Geweke (1982)?????????????????????????? FY!X(¸) > 12¼
R ¼
¡¼ f(¸)d¸ ?
????????????????????????Geweke (1982)??????? Hosoya (1991)???
?????????
Z(t)???????????
f(¸) =
1
2¼
A(e¡i¸)¡1B(e¡i¸)§B(e¡i¸)¤A(e¡i¸)¡1¤ (14)
????????????????X(t); Y0;¡1(t)?????????? ~f(¸)?
~f(¸) =
264 f11(¸) ([¡§21§¡111 I]A(e¡i¸)¡1B(e¡i¸)f:1(¸))¤
[¡§21§¡111 I]A(e¡i¸)¡1B(e¡i¸)f:1(¸) 12¼ (§22 ¡ §21§¡111 §12)
375
????????????? (11)?? Hosoya (1991)??????????????????
2.3 ????????????????
???????????????????????????????????????????????
?????Yao and Hosoya (2000)?????????????????????????????????
? (11)?????? A(L)???????????????
det(A(L))Z(t) = det(A(L))A(L)¡1B(L)²(t) (15)
? Z(t)??????Yao and Hosoya (2000)??????????????????????????MA
????????????????????????????????????????????????
? det(A(L))Z(t)???????????
f(¸) =
1
2¼
det(A(e¡i¸))2A(e¡i¸)¡1B(e¡i¸)§B(e¡i¸)¤A(e¡i¸)¡1¤ (16)
??????????? ¤(e¡i¸) = det(A(e¡i¸))A(e¡i¸)¡1B(e¡i¸)§1=2 ????(11)?????????
????????????????????, ????????????????????????????
6
????????????????????A(L) = 0????????????? q???Z(t)?
(1¡ L)qZ(t) = ~A(L)¡1B(L)²(t) (17)
???????? A(L) = (1¡ L)q ~A(L)??????????????????
f(¸) =
1
2¼
~A(e¡i¸)¡1B(e¡i¸)§B(e¡i¸)¤ ~A(e¡i¸)¡1¤
?????????¤(e¡i¸) = ~A(e¡i¸)¡1B(e¡i¸)§1=2 ????????????????? (5)??? ~f(¸)
????(7)????????????????????????????¢qZ(t)????????? Z(t)
????????????????????(15)? (17)???????????????????????
????
2.4 ????????????????
?????Yao and Hosoya (2000)?Breitung and Candelon (2006) ????????????????
?????????????????????? Z(t)? p£ 1??????r????????????
¢Z(t) = ¦Z(t¡ 1) +
a¡1X
j=1
ª(j)¢Z(t¡ j) + ©P (t) + ²(t); ²(t) » N(0;­)
????????????? ¦? p £ p???????????????? rank(¦) = r????p £ r?
?? ®; ¯???? ¦ = ®¯0????????????P (t)?????????? ©???????????
????????????????? L????
(I ¡ (I + ®¯0)L¡
a¡1X
j=1
ª(j)(Lj ¡ Lj+1))Z(t) = ²(t)
??????????Z(t)?????????????¢Z(t)?????????????¢Z(t) = Á(L)²(t)
???MA?????
Á(L) = (1¡ L)(I ¡ (I + ®¯0)L¡
a¡1X
j=1
ª(j)(Lj ¡ Lj+1))¡1; (18)
??????????????
f(¸) =
1
2¼
Á(e¡i¸)­Á(e¡i¸)¤
7
?????????????????? ¤(e¡i¸) = Á(e¡i¸)­1=2 ????????????????????
????????¢Z(t)?????????????????????????????????????
?? 0 < ¸ < ¼???? Á(e¡i¸)??®¯0???????????? ¯?¢Z(t)????????????
?????
?????????? L = 1?????A(L) = I ¡ (I + ®¯0)L ¡Pa¡1j=1 ª(j)(Lj ¡ Lj+1)??????
??A(1)¡1???????????????????????????????????????????
????????????????????????????????????????????????
?????????Granger and Lin (1995)????????????????????????????
¦ = ®¯0 = 0???????????????????????¢Z(t)????????????????
?????
3 ???????????
????????????????????????????????????????????????
??Yao and Hosoya (2000)?Breitung and Candelon (2006) ????????????????????
????????????????Yao and Hosoya (2000)?????????????????????
???????????????????????????????????????????????
3.1 ???????????????????
Yao and Hosoya (2000)???????????????????Wald??????????????
???????????????Yao and Hosoya (2000)?????????????(i) ????????
???????????(ii) ????????????????????????????????????
(iii) ???????????????????????????????Wald????????????
8
? 3???????????????? (i)??????????????????????
¢Z(t) =¦Z(t¡ 1) +
a¡1X
j=1
ª(j)¢Z(t¡ j) + ©P (t) + ²(t); ²(t) » N(0;­)
=¦Z(t¡ 1) + ª0W (t) + ©P (t) + ²(t)
?????????????¦ = ®¯0???????????? r????®?¯? p£r?????rank(¦) =
p¡r??????ª = [ª(1);ª(2); : : : ;ª(a¡1)]0????W (t) = [¢Z(t¡1)0;¢Z(t¡2)0; : : : ;¢Z(t¡a+1)0]0
?????? µ = f®;ª;©;­g???¯ ???????????????????
??????????????????????????
l(®; ¯;ª;©;­jZ) = ¡T
2
(p log(2¼) + det(­))¡ 1
2
TX
t=1
(¢Z(t)¡ ¹(t))0­¡1(¢Z(t)¡ ¹(t));
¹(t) = ®¯0Z(t¡ 1) +
a¡1X
j=1
ª(j)¢Z(t¡ j) + ©P (t):
?? Mij ; i; j = 0; 1; 2? Sij ; (i; j = 0; 1)????????????
M00 =
1
T
TX
t=1
¢Z(t)¢Z(t)0; M01 =
1
T
TX
t=1
¢Z(t)Z(t¡ 1)0;
M02 =
1
T
TX
t=1
¢Z(t)W (t)0; M11 =
1
T
TX
t=1
Z(t¡ 1)Z(t¡ 1)0;
M12 =
1
T
TX
t=1
Z(t¡ 1)W (t)0; M22 = 1
T
TX
t=1
W (t)W (t)0;
Sij =Mij ¡Mi2M¡122 M2j ; i; j = 0; 1:
??????????????????????????????¯???????? j ^¯0(S11¡S10S¡100 S01) ^¯j=j ^¯0S11 ^¯j
?????????¯ ????????????
j°S11 ¡ S10S¡100 S01j = 0
????????????? (Johansen (1995))???? °i ???????????????????? vi
?????¯ ??????? ^¯ = [v1; v2; : : : ; vr] ??????????????????????????
??®^ = S01 ^¯( ^¯0S11 ^¯)¡1?ª^ = M02M22 ¡ ®^ ^¯0M12M¡122 ?­^ = S00 ¡ ®^( ^¯0S11 ^¯)®^ ???????????
???????????????? (¦ = ®¯0 = 0)?????????AR????????? ª^????
VAR??????? OLS???????
9
????? ^¯?µ^?????????????????????????? T ???????
p
T ???
???????????µ^????????????????????????????
p
T (µ^ ¡ µ) d! N(0; V (µ; ¯)); (19)
V (µ; ¯) =
264­­Q¡1 0
0 2D+(­­ ­)D+0
375 (20)
???Q = limT!1(1=T )
PT
i=1 S(t)S(t)
0?S(t) = vec( ¯0Z(t¡ 1); ¢Z(t¡ 1); : : : ; ¢Z(t¡ a+ 1); P (t) )?
D+????? (Duplication matrix)?????????? (Duplication matrix???????? Magunus
and Neudecker (1988) ???)?­­Q¡1? f®^; ª^; ©^g ??????????????2D+(­­­)D+0 ? ­^
????????????????????????????????????????????????
??????????????
V (µ^; ^¯) =
264­^­ Q^¡1 0
0 2D+(­^­ ­^)D+0
375 (21)
????????Q^ = 1=T
PT
i=1 S^(t)S^(t)
0 ????
?? (ii)???????????????????????????????????????????
??????????????????????????????MY!X(¸; µ; ¯)???????????
????????????????MY!X(¸; µ^; ^¯)???????MA?????????, (18)??
Á^(L) = (1¡ L)A^(L)¡1
??????? A^(L) = I ¡ (I + ®^ ^¯0)L¡Pa¡1j=1 ª^(j)(Lj ¡ Lj+1) ??????????????
f^(¸) =
1
2¼
Á^(e¡i¸) ­^ Á^(e¡i¸)¤; 0 < ¸ · ¼
?????????????????????????? ¤^(e¡i¸) = Á^(e¡i¸)­^1=2 ???????
~^f(¸) =
264 f^11(¸) ( [ ¡­^21­^¡111 I ]Á^(e¡i¸)¡1f^:1(¸) )¤
[ ¡­^21­^¡111 I ]Á^(e¡i¸)¡1f^:1(¸) ­^22 ¡ ­^12­^¡111 ­^21
375
??? (11)??????????????????????MY!X(¸; µ^; ^¯)???????
10
??? (iii) ??????????????????????????????Wald??????????
???????
p
T
³
MY!X(¸; µ^; ^¯)¡MY!X(¸; µ; ¯)
´
d! N (0;H(µ; ¯))
???????H(µ; ¯) =
¡
@MY!X(¸; µ; ¯)=@µ0
¢
V (µ; ¯)
¡
@MY!X(¸; µ; ¯)=@µ
¢
????
H(µ; ¯)???????????? µ; ¯ ??????????????????????W (¸)????
???? 1? Â2 ???????????????
W (¸) = T
³
MY!X(¸; µ^; ^¯)¡MY!X(¸; µ; ¯)
´2
=H(µ^; ^¯)
??????????Wald????????????????????????????????????
?????????????????????????????? ¸1; ¸2 ???????????????
???????????
H0 : MY!X(¸1; µ; ¯) = 0; MY!X(¸2; µ; ¯) = 0;
H1 : MY!X(¸1; µ; ¯); MY!X(¸2; µ; ¯)????????????????????:
???????????, ?????????????
M(µ; ¯) =
264MY!X(¸1; µ; ¯)
MY!X(¸2; µ; ¯)
375
????
M(µ^; ^¯)¡M(µ; ¯) a» N
µ
0;
1
T
@M(µ; ¯)
@µ0
V (µ; ¯)
@M(µ; ¯)
@µ
¶
?????????, Wald??????????????????????????? 2? Â2??????
W (¸) = T M(µ^; ^¯)0H(µ^; ^¯)¡1M(µ^; ^¯):
??????????? @MY!X(¸; µ^; ^¯)=@µ ? (11)????????????????????????
?????????????Yao and Hosoya (2000)??????????????????? h ????
??????
@MY!X(¸; µ^; ^¯)
@µ
¼ MY!X(¸; µ^ + h;
^¯)¡MY!X(¸; µ^ ¡ h; ^¯)
2h
???????????????
11
3.2 ???????????
?????Yao and Hosoya (2000)?????????????????????????????????
?????????????????????????? c??????T1 = [ cT ]????????????
???????????? [ x ]???? x???? x??????????µk = f®k;ªk(1);ªk(2); : : : ;ªk(a¡
1);©k;­kg?µ = fµ1; µ2g???????????????????????
¢Z(t) = ®k¯0kZ(t¡ 1) +
ak¡1X
j=1
ªk(j)¢Z(t¡ j) + ©kP (t) + ²(t); ²(t) » N(0;­k); (22)
??? t < T1 ??? k = 1, T1 · t???? k = 2????
???????????????????????????????????????????????
????????????????????????????????????????????????
????????????????????????Yao and Hosoya (2000)?????????? (i) ??
??????????(ii) ???????????????????????(iii) ???????Wald??
?????????? 3???????????
?? (i)????????????????????????????????? c??????
l(¯1; ¯2; µjZ) =¡ T2 p log (2¼) + l1(¯1; µ1jZ) + l2(¯2; µ2jZ);
l1(¯1; µ1jZ) =¡ cT2 det(­1)¡
1
2
T1X
t=0
(¢Z(t)¡ ¹1(t))0­¡11 (¢Z(t)¡ ¹1(t));
l2(¯2; µ2jZ) =¡ T ¡ cT2 det(­2)¡
1
2
TX
t=T1+1
(¢Z(t)¡ ¹2(t))0­¡12 (¢Z(t)¡ ¹2(t));
¹k(t) =®k¯0kZ(t¡ 1) +
a¡1X
j=1
ªk(j)¢Z(t¡ j) + ©kP (t); k = 1; 2
????????? f¯1; µ1g?????? l1(¯1; µ1jZ)? f¯2; µ2g?????? l2(¯2; µ2jZ)???????
???????????????????????????????????????
max
¯1;¯2;µ
l(¯1; ¯2; µjZ) = max
¯1;µ1
l1(¯1; µ1jZ) + max
¯2;µ2
l2(¯2; µ2jZ)
?????????????????????????????
(ii) ?????????????????????????????????????????????
??????????????????????????????MY!X(¸; µ^1; ^¯1)?MY!X(¸; µ^2; ^¯2)?
12
?????????????????
??? (iii)???????????????????????????????Wald????????
?????????????? ^¯1; ^¯2???????????????????????? T ??????
????????? µ^ = [µ^01; µ^02]0?????????????????????????µ????????
??????????????????????
1p
T
264@l1(¯1;µ1jZ)@µ1
@l2(¯2;µ2jZ)
@µ2
375 = 1
T
264@2l1( ^¯1µ^1jZ)@µ1@µ01 0
0 @
2l2( ^¯2;µ^2jZ)
@µ2@µ02
375pT
264µ^1 ¡ µ1
µ^2 ¡ µ2
375+ op(1)
???????? @2l( ^¯1; ^¯2; µ^jZ)=@µ1@µ2 = 0 ???????????????????????? 0???
???
plimT!1
1
T
@2l1( ^¯1; µ^1jZ)
@µ1@µ01
= cV (µ1; ¯1)¡1;
plimT!1
1
T
@2l2( ^¯2; µ^2jZ)
@µ2@µ02
= (1¡ c)V (µ2; ¯2)¡1
???????
p
T (µ^ ¡ µ) d! N
0B@0;
2641cV (µ1;¯1) 0
0 11¡cV (µ2;¯2)
375
1CA
????µ^1 ? µ^2 ??????????????????????MY!X(¸; µ^1; ^¯1)?MY!X(¸; µ^2; ^¯2)?
??????????MY!X(¸; µ^1; ^¯1)¡MY!X(¸; µ^2; ^¯2)??????
MY!X(¸; µ^1; ^¯1)¡MY!X(¸; µ^2; ^¯2) a» N
¡
MY!X(¸; µ1; ¯1)¡MY!X(¸; µ2; ¯2); V(µ; ¯1; ¯2)
¢
???????????
V(µ; ¯1; ¯2) = 1
cT
@MY!X(¸; µ1; ¯1)
@µ01
V (µ1; ¯1)
@MY!X(¸; µ1; ¯1)
@µ1
+
1
(1¡ c)T
@MY!X(¸; µ2; ¯2)
@µ02
V (µ2; ¯2)
@MY!X(¸; µ2; ¯2)
@µ2
:
???? H0 : MY!X(¸; µ1; ^¯1) = MY!X(¸; µ2; ^¯2) ?????Wald?????? V(µ; ¯1; ¯2)?????
??? µ; ¯1; ¯2 ????????????????????????????????? Â2 ??????
W (¸) = (MY!X(¸; µ^1; ^¯1)¡MY!X(¸; µ^2; ^¯2))2=V(µ^; ^¯1; ^¯2) (23)
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?????? ¸1; ¸2; : : : ; ¸m ??????????????????????????
D1(µ^1; ^¯1) =
26666666664
MY!X(¸1; µ^1; ^¯1)
MY!X(¸2; µ^1; ^¯1)
...
MY!X(¸m; µ^1; ^¯1)
37777777775
; D2(µ^2; ^¯2) =
26666666664
MY!X(¸1; µ^2; ^¯2)
MY!X(¸2; µ^2; ^¯2)
...
MY!X(¸m; µ^2; ^¯2)
37777777775
?????D(µ^; ^¯1; ^¯2) = D1(µ^1; ^¯1)¡D2(µ^2; ^¯2)?????Wald?????
W (¸) = D(µ^; ^¯1; ^¯2)0V2(µ^; ^¯1; ^¯2)¡1D(µ^; ^¯1; ^¯2) (24)
???????
V2(µ^; ^¯1; ^¯2) = 1
T1
@D1(µ^1; ^¯1)
@µ01
V (µ^1; ^¯1)
@D1(µ^1; ^¯1)
@µ1
+
1
T ¡ T1
@D2(µ^2; ^¯2)
@µ02
V (µ^2; ^¯2)
@D2(µ^2; ^¯2)
@µ2
???????????W ????????????????m? Â2 ??????
?????????????????????????
p
T ????????????????????
??T ????????????????????? ^¯???????????????????????
?????? Â2 ???????D(µ^; ^¯1; ^¯2)????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????
4 ????????
???????????????????????????????????????????????
???Ox 6 (Doornik (2006)) ????????????VAR????????????????????
??????????????????????????????
X(t) = ½1Y (t¡ 1) + u1(t);
Y (t) = ½2Y (t¡ 1) + u2(t): (25)
14
???u(t) » N(0; I) ?????????? T = f200; 400g?T1 = T=2????????? 1000?????
???????????? 5?????
??????????????????????????????????????? t???? ½1 = 0:3
?????????????????????????
½1 =
8>>><>>>:
0:3 if t · T1
0:5 if t > T1
???????????½2????????????????????????????????????
?????????????????
??????????????????½2 = 0:3???????????????? 1000??????
?????????????????????X(t)???????????????????? Y (t)??
?????????????????????????? u1(t)???????X(t)???????? Y (t)
????????????????????????? Y (t)??X(t)????????????????
????????????????????????????????????????????????
????????????????????????????????????????????
MY!X(¸; µ1)¡MY!X(¸; µ2)
?????????????????????????????????????????????????
????????????????????????? 3????????????? 5?????????
?????????? 1?? 1.5?????????????????????????? 0???????
?????????????????????????????????????????????????
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???(25)?????½2 = ¡0:3????????????????????????????????
????????????????????????????????????????????????
????????????Y (t)??????????????????????????????????
??????????½2 = 0:3????????????? 3????????????????????
?????????? ¼??????????????????????????????? 2?? 2.5?
??????????????
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? 6: ???????????????
??????????????????????????????????????????????
????
¢X(t) = (a¡ 1)(X(t¡ 1)¡ bY (t¡ 1)) + ²1(t);
¢Y (t) = ²2(t):
???
²(t) » N(0;
264b2 + 2v¾ + ¾2 b+ v¾
b+ v¾ ¾2
375);
(a; v; ¾) = (0:5;¡0:5; 0:5)????????????? b = 2:5?????????????
b =
8>>><>>>:
2:5 if t · T1
5 if t > T1
????????Quintos (1998)??????????????????????????T = 200????
????????????????????????????????????????????????
????????????VAR??????????????????????????????????
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???????????????????????????????????
b =
8>>><>>>:
2:5 if t · T1
b2 if t > T1;
b2 2 f3; 3:5; 4; 4:5; 5g???????????????? b2 = 2:5???????????????????
????????????????????????????????????????????????
?????????????????????????????????????
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5 ???
??????????????????????????????????? (?????)??????
?????? 500??? (??? 500) ??????????????????????????????
????? NEEDS-Financial Quest????????????? 1999? 1? 4??? 2012? 12? 30?
???????????????????? 9? 15?????Bruneau and Jondeau (1999)??????
??HQ (Hannan and Quinn (1979))???????????????????????????????
(Johansen (1995))????????????????????????????????????? 1??
?? 3????????????????????????????? 4???????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????????????
??????Wald???????????????????????????????????????
?????????????? Â2?????????????????????????????????
????????????????????????????????Wald?????????????
??????????????????? Â2????????????????????????????
????????????????????????????????????????????????
?????????????????????????????? 0.1?? 0.5????? 12????? 62
????????????????????????????????????????????????
????????2???? 12??????????????????????????????????
??????????????
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? 1: ?????????????????
1999/1/4?2008/9/15 ¢X(t) : TOPIX, ¢Y (t) : S&P500
® ¯
-0.00066 10.31365
0.00049 -15.09482
ª
¢X(t¡ 1) ¢Y (t¡ 1) ¢X(t¡ 2) ¢Y (t¡ 2) ???
¢X(t) -0.02652 0.44295 -0.01080 0.06177 -0.02215
¢Y (t) -0.02570 -0.04164 0.00348 -0.01854 0.01643
­
¢X(t) 0.00013 0.00002
¢Y (t) 0.00002 0.00012
2008/9/16?2012/12/30
® ¯
0.00000 0.00000
0.00000 0.00000
ª
¢X(t¡ 1) ¢Y (t¡ 1) ¢X(t¡ 2) ¢Y (t¡ 2) ¢X(t¡ 3) ¢Y (t¡ 3) ???
¢X(t) -0.14215 0.57783 -0.06924 0.16606 -0.02937 0.07401 -0.00017
¢Y (t) 0.00114 -0.11479 -0.07252 -0.05336 0.01295 0.05420 0.00035
­
¢X(t) 0.00017 0.00004
¢Y (t) 0.00004 0.00023
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Measurement of causality change between multiple time series
Ryo Kinoshitay and Kosuke Oya z
abstract
Structural change is gauged with the change of parameters in the model. In the case of multiple
time series model, the causality between the time series also changes when there is a structural
change. However the magnitude of change in causality is not clear in the case of structural
change. We explore the measure of causality change between the time series and propose the
test statistic whether there is any signi¯cance change in the causal relationship using frequency
domain causality measure given by Geweke (1982) and Hosoya (1991). These procedures can
be applied to error correction model which is non-stationary time series. The properties of the
measure and test statistic are examined through the Monte Carlo simulation. As an example of
application, the change in causality between United states and Japanese stock indexes is tested.
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